Abstract. This paper presents a methodological extension of Deaton's (1990) model for estimating price elasticities, by pooling Tunisian data from several surveys to improve the inter-cluster variability of unit values which is one of the key elements used in the derivation of these elasticities. Since the surveys cover a relatively long period, possible structural changes in consumption behaviour occurring over time are accounted for by postulating that certain response coe‰cients of the basic model vary from one survey to the other. The own price and cross price elasticities calculated using appropriate estimates of the extended model are satisfactory both from the economic point of view of their sign and the statistical point of view of their significance and superior to those obtained using a single survey.
Introduction
A typical demand equation explains the quantity of a good consumed by a household (or the corresponding budget share) in terms of the household income/total expenditure, a vector of prices of all goods and other sociodemographic factors relating to the household. Data on all theses variables are generally collected by means of surveys except for prices which are obtained from other sources. In situations where observations on prices are not available or are not reliable, Deaton (1986 Deaton ( , 1987 Deaton ( , 1988 Deaton ( , 1990 proposed a new methodology to estimate price elasticities using spatial variation of prices in survey data via unit values1.
Ever since this pioneering work by Deaton, several studies have applied the methodology to household consumption survey data available in many countries. See for instance Laraki (1988) , Case (1988) , Deaton (1990) , Deaton and Grimard (1991) . Let us briefly recall Deaton's model and method. The sample of households is divided into di¤erent clusters2 within which prices remain constant and homogeneity of behaviour is assumed. The model consists of two equations: the first one is a semi-logarithmic demand function of the AIDS type (cf. Deaton and Muellbauer (1980) ) explaining the budget share of a good in terms of the variables mentioned above and a cluster specific e¤ect; the second equation is a unit value one which relates the unit value to prices, quality e¤ects (reflected by income and socio-demographic characteristics) and measurement errors. First, both these equations are transformed by taking deviations from cluster means (known as the within transformation in the terminology of panel data models, see e.g. Baltagi (1995) , Matyas and Sevestre (1996) , Hsiao (1986) for further discussion of fixed e¤ects models). This transformation eliminates the unobservable prices and cluster e¤ects thus enabling estimation of the coe‰cients of income and other exogenous variables as well as the variance-covariance parameters of the residuals. In the next stage, estimates of price elasticities are derived using the empirical intracluster variation of budget shares and unit values corrected for quality e¤ects and its relationship with the variance covariance matrix of the errors, which involves the required parameters. Restrictions of homogeneity and symmetry are imposed in the estimation and hence in the calculation of elasticities. Ayadi et al. (1994) recently applied this method to the 1990 household survey data concerning Tunisian households and obtained satisfactory results as far as the income and certain own price elasticities were concerned. However, most of the cross-price elasticities were not significant and were of the wrong sign. All attempts at deriving price elasticities by applying Deaton's method using a single survey su¤ered from the same drawbacks. However, now that Tunisia has conducted several surveys, it seemed interesting to explore the idea of combining the spatial and time dimensions, thus using all the available information to improve the quality of results. This pooling technique is known to be e‰cient in presence of specific e¤ects when we have repeated observations over the same households. Therefore Tunisian data collected from four di¤erent surveys using similar sampling techniques provide us with a rich source of information to model and test various assumptions regarding the evolution of consumer behaviour over time. Though the same households are not observed in the di¤erent surveys, nevertheless Deaton's method can be extended to take into account the additional variability and changes in behaviour introduced by the time dimension (see Section 3 for a detailed presentation of our model).
As a first step, time e¤ects are introduced in the demand equations to account for shifts in these functions over time. Secondly, the response coe‰cients are allowed to vary over time. Since the four surveys cover a period of 15 years, it is very di‰cult to assume a priori that all the coe‰cients have remained the same over all the years. We devised several tests for verifying this intuitive statement and their results will be discussed in detail later on. In particular, the assumption of constancy of all coe‰cients was clearly rejected. The results obtained with the retained assumptions regarding the response coe‰cients are compared with those obtained using other assumptions, both statistically and economically, in order to evaluate a posteriori the empirical validity of our assumptions. Once again the results seem to confirm the practical relevance of our approach.
The paper will be organised as follows. In Section 2, we attempt to describe the economic context of the study and argue that consumption patterns have changed over time by means of an exploratory analysis. In the following section these changes are specified more formally by introducing variable coe‰cients in the system of equations and tested statistically against uniformity restrictions on the parameters of the model. The results of these tests are analysed and incorporated into the original model. The extended model is then estimated using data from all the four surveys and the resulting income and price elasticities interpreted in Section 4. Section 5 ends the paper with some conclusions.
The tunisian context
Tunisia has undergone major structural changes during the past three decades especially with respect to consumer behaviour. The substantial increase in the standard of living and the extension of subsidies in basic food products have been the causes of changes in consumption patterns during our period of study [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] . These changes that have taken place over time constitute the main justification of the inclusion of the time dimension in our model. Note that our study uses data from four household surveys conducted by the ''Institut National de la Statistique'' (INS) for the years 1975, 1980, 1985 and 1990 . Each survey concerns a representative sample of households selected using clustered sampling techniques. The reader may find some useful information on the number and distribution of households across surveys in Table A1 , Appendix A.
Standard of living
Consistent economic growth since 1970 has resulted in a considerable increase in the mean and median real per capita expenditure over time as can be seen from Table A2 , Appendix A. Further, one can observe that (a) the distribution of income is more spread out on the right with greater dispersion in higher incomes as the mean is bigger that the median; and (b) the di¤erence between the two has decreased over time indicating a tendency towards a more symmetrical distribution and perhaps lesser inequality. Let us add that the relative di¤erence is smaller in the rural area than in the urban one.
Subsidisation policy and administered prices
Tunisian Government created the ''Caisse Générale de Compensation'' in 1970 with a view to improve the quality of life of the poor by ensuring a minimum food consumption for them through administered prices. However, very soon the increase in burden of the subsidies due to their rapid growth could not be borne by the State. In fact, the compensation amount grew at 24% per year on average, which represents three times the growth rate of GDP or government revenue. During 1986 During -1988 , the total amount of these subsidies reached an average of about 3% of GDP, 14% of government revenue and 80% of budget deficit. Hence, in order to balance the budget, the Government decided to drastically raise the level of administered prices from 12 August 1989 and around 15 to 20% increases in nominal prices were recorded, which was never the case earlier though these prices have been raised before. Similar jumps were made in 1990. Table A3 , Appendix A reports the price changes in nominal and real terms for selected items. One can note that in spite of big increases in nominal prices between 1981 and 1988, the real prices in fact decreased over the same period.
It should be noted that in the case of administered prices there is no variation across regions and this might seem to pose an identification problem. However, the commodities with such fixed prices represent only three out of the twelve categories considered, namely Bread, Pasta and Sugar, and the extent of subsidisation varies across the di¤erent components within each category. As can be seen from the list given below, among the nine remaining items, Milk, Oil and Meat have one component each with administered price and the rest free. Hence the majority of prices do have significant variability across regions in our study. In addition, when di¤erent surveys are combined, there is variation over time in all prices. When prices are fixed by the government, one can in fact use available data on these prices instead of unit values, provided the shares of the di¤erent components within each category are known3.
The classification of items used in our study is as follows (components listed in italics are subject to administered pricing): 
Changes in consumption patterns
In addition to the changes in standard of living and in subsidisation policies, profound changes have also occurred in consumption patterns over time. Tables 1 and 2 show the evolution of budget shares and unit values respectively, of a few important categories namely cereal-based products (pasta, bread and other cereals) and products rich in proteins and vitamins (milk, chicken, fish and vegetables), both of which form together half of an average Tunisian's consumption basket. Comparing the figures for di¤erent periods, we see that the consumer has decreased the share of cereals in his/her expenditure (their share has gone down from 10.4% in 1975 to 6.7% in 1990) even if the real price (unit values) of the same product has decreased during this period as seen in Table 2 . At the same time, though the real price of the other categories mentioned above has increased over time, their share in the total consumption has also increased from 12.1 to 15.8. In particular, milk prices have gone up by at least 73% and its share has almost doubled. The above observations indicate two major structural changes: (a) the significant improvement in the standard of living of the average consumer, implied by a substantial increase in real income, has resulted in a greater share of products whose price increases have been relatively high implying that he/she can now a¤ord to buy more expensive products to satisfy his/her nutritional requirements; (b) a change in habits and tastes of the Tunisian household, induced by the long term decrease in real price of cereals through administered pricing, has caused a shift from an essentially cereal-based meal to a more diversified one including fish, meat and vegetables. This fundamental change in consumption behaviour over time needs to be taken into account explicitly and we propose to do it by introducing time variation in the response coe‰cients. 
Specification of the model
The basic model is the two equation system proposed by Deaton (1990) for the use of survey data. The first equation of this system expresses the budget share of a good or a category as a function of the total expenditure and certain socio-demographic characteristics of the household as well as prices of all goods and has a functional form similar to that of AIDS (cf. Deaton and Muellbauer (1980) ). Since prices are not observed and instead unit values are available, a second equation is added relating unit values to prices and quality choices reflected by the level of income and other relevant characteristics of the household. This two equation model can be written as:
where W h ic and UV h ic are respectively the budget share and the unit value of the i-th good consumed by the h-th household belonging to cluster c, X h c is the total expenditure of the h-th household, Z h c a vector of socio-demographic variables concerning the h-th household: size of the household, age of the head of the family, number of active women and number of active men4. ln p c is the vector comprising log of prices of all the n goods prevalent in cluster c, f ic is a cluster specific fixed e¤ect for good i and U 0h ic and U 1h ic are random error terms. There are three steps involved to arrive at price elasticities: first, consistent estimation of the coe‰cient vectors b
. . . ; n using the within transformation on the system; second, consistent estimation of the between cluster variance-covariance matrices of the two endogenous variables corrected for quality e¤ects and finally derivation of a consistent estimator of price elasticities after extracting the measurement error variance from the between-cluster variance and applying the method of moments5.
The derivation of the price elasticities E is based on the following idea. Since prices are not observable, y and c cannot be directly estimated. However there is a way (method of moments) to estimate B ¼ ðc 0 Þ À1 y 0 and this estimation of B is used to derive y and E using the ''quality'' model. Thus in order to understand how price elasticities are obtained, one has to first briefly describe the quality model and then present the method of moments procedure. The reader is referred to Appendix B for a short description of the quality model involving the theoretical derivation of price elasticities. We continue here with the method of moment stage of Deaton's procedure.
Using the within estimates of the parameters of equations (1) and (2), the budget shares and the unit values are ''corrected'' for quality e¤ects as follows:
4 Note that in the case of the two variables X h and Z h the index c is added just to identify the cluster to which the household belongs. 5 As explained in Deaton (1990) , zero expenditures are included in the estimation of the budget share equation whereas households with zero expenditures (and hence no recorded unit values) are not taken into account for the unit value equation.
with the respective cluster means denoted as y 0 ic and y 1 ic . Then the empirical variance-covariance of these means and those of the within residuals are evaluated aŝ
giving the respective matricesŜ S,R R,Ŵ W andĜ G. Let us add that correction for cluster design has been incorporated in the above calculations.
It can be seen that using equations (1) and (2) the theoretical moments of the corrected values (3) and (4) can be expressed as
where M is the variance covariance matrix of the logarithm of (non-observable) prices and N þ and N are normalisation factors corrected for di¤erences in sample sizes of the estimation of S, R and W, G (cf. Deaton (1987) ). Combining (5) and (6) and defining
This estimate of B enables us to compute the estimators of Y and E according to equations (B7) and (B8), Appendix B.
Homogeneity and symmetry restrictions are imposed and estimates for the asymptotic variance-covariance of the estimated price elasticities are also derived by applying the delta method (cf. Deaton (1990) and Deaton and Grimard (1991) ). In what follows, we present our proposed extension and its consequences for the estimation procedure.
Let us go back to our model formed by equations (1) and (2) and see how it can be modified to take account of changes in tastes and habits over time. We propose to extend the specification at two levels. First we add a time dummy specific to the survey in the demand equations. Next we allow for the response coe‰cients b 
where t stands for the survey period ð75; 80; 85; 90Þ and all the other parameters have the same interpretations as before, the only new element being the time e¤ect denoted as k it . This time e¤ect results in the intercept term of the equation changing from one period to the other. The type of specific e¤ects introduced in this model is related to the nature of data source. As often is the case, the combination of observations from different surveys does not constitute a balanced panel as the households selected are di¤erent from one survey to the other (cf. Deaton (1985) , Blundell et al. (1993) ). In fact even within a given cluster the identity of households changes from one survey to another. However clusters are chosen in such a way that uniformity of behaviour can be reasonably assumed within a cluster at any time. Hence combination of di¤erent time periods is in fact equivalent to addition of new observations to the initial sample, hence increasing the variability, provided structural changes over time present in the additional observations are adequately taken care of. This is where the time specific effects and the time variability of the response coe‰cients that we introduce in our model become appropriate. Recall that the variations across clusters are modelled using cluster specific e¤ects. Thus we have two fixed specific e¤ects in our equations: f ic and k it , the first one denoting a cluster specific e¤ect (already in Deaton's model) and the second a time specific e¤ect (a new element introduced in our model of pooled surveys).
It can be verified that the transformation that eliminates all the nonobservables namely price terms, cluster e¤ects and time e¤ects is still the within transformation which consists in taking deviations with respect to cluster means of each period. This means that the two sets of transformed equations (budget share and unit value) can be estimated as before, by applying OLS separately for each good (as the explanatory variables are the same for all goods). There are two modifications in the method of moments stage. First, the within residuals of each time period are calculated using the coe‰cient estimates of the corresponding period, when time variation is assumed. Secondly, the variance-covariance matricesŜ S andR R are calculated using the cluster means for all clusters in the four surveys. However, the time variation of b and g coe‰cients have certain implications for the calculation of price elasticities.
As shown in Appendix B, the price coe‰cients are derived using the relationship (B6) which involves b i (see Gourieroux, Monfort and Trognon (1985) or Gourieroux and Monfort (1989) for instance).
We also conducted some tests in order to evaluate the empirical validity of our assumptions about the variability over time of the di¤erent parameters in the Tunisian context. To this e¤ect, three sets of alternate hypotheses were tested regarding the response coe‰cients.
Hypothesis C:
b's and g's di¤erent for di¤erent t; t ¼ 75; 80; 85; 90 i ¼ 1; . . . . . . : : ; n k ¼ 0; 1.
The above hypotheses basically modify the first stage of the estimation procedure and hence can be tested using the residuals of the within estimation of the constrained and unconstrained model.
The first test (Test 1) was to choose between Hypothesis B and Hypothesis A i.e. di¤erent b's but same g's ðH a Þ versus constancy of all coe‰cients ðH 0 Þ. The number of restrictions in H 0 is 6 for each good. Based on these tests, we reject constancy of all coe‰cients (see Table 3 ).
The next test (Test 2) was to choose between Hypothesis C ðH a Þ and Hypothesis A ðH 0 Þ. In this case also we reject the constancy of all coe‰cients, the test statistics exceeding the F critical value.
The third test (Test 3) was to choose between Hypothesis C and Hypothesis B i.e. all b's and g's vary ðH a Þ versus H 0 : only b's vary (g's remaining the same). Comparing our test statistics with the F critical values, we reject H 0 in favour of H a implying that the b's and the g's vary over time6. Table 3 gives the relevant values for the di¤erent tests. 6 It can be noted that hypothesis B would be retained on the basis of the Schwarz (1973) criterion (which some authors consider to be more appropriate for large samples such as ours, see Deaton (1990) ); however we will see later that the results of H B and H C are so similar that their interpretations remain the same across the two hypotheses. Table 4 reports the income elasticities of quantities for the urban area. All estimates are statistically significant even after taking into account the e¤ect of cluster design on the standard deviations. Indeed Kloek (1981) showed that when observations are collected using clustered sampling techniques, the variance covariance matrix of OLS estimators is underestimated and needs a correction given by the following formula:
Results

Income elasticities
where m is the number of households in each cluster and r is the intracluster correlation coe‰cient (assuming equicorrelation within each cluster). In our study, r was estimated to be 0.09 using the formula given in Deaton (1997) :
e jcê e kc nmðm À 1Þs 2 whereê e is the vector of within residuals and n the number of clusters. This means that with m ¼ 12, our standard deviations would be increased by about 40%. Still our t-statistics are all bigger than 4. This relatively low loss of e‰-ciency is due the small number of observations per cluster, as shown by Scott and Holt (1982) and Pfe¤erman and Smith (1985) . In a situation where this number is large as in the case reported by Moulton (1990) where there were nearly 400 observations per cluster, the standard errors would be substantially greater after the correction. Now turning to the values of elasticities, let us first note that there is not much variation in them among the di¤erent assumptions of the pooled case and also not much di¤erence compared to the values obtained from individual surveys, except for 19757. This can be explained by the fact there is already adequate variability in income in the individual surveys resulting in a 'good' estimation of income elasticities and combining them only brings about a marginal improvement, if any. In fact we find that the majority of the di¤er-ences between individual survey values taken two by two are statistically insignificant when we compare 80 values to 85/90 and 85 to 90; however many di¤erences are significant between 75 and 80/85/90. The same remark holds in the case of rural households8 whose consumption patterns di¤er in general from those of the urban households due to di¤erences in the standard of living and in the type of markets where the households make their purchases in the two regions.
Comparing the evolution over time for di¤erent goods, the following observations can be made: (i) there is a substantial decrease for the subsidised goods (Pasta, Bread, Sugar), for canned food and for chicken, whose consumption has become more and more regular, the goods becoming more and more ''essential'' so to speak; (ii) there is an increase for the category Cereals in 1990 which is due to a change in the composition of this category with rice and biscuits rising in proportion compared to cereals in the form of grain.
The income elasticity of the item Can (canned food) has reduced mainly because of its high proportion of tomato cans whose price is fixed by the government in addition to the product being subsidised at the production end. Chicken and eggs were also subsidised until 1985.
A finer classification into 23 products (see Table C1 , Appendix C) makes the interpretation of income elasticities even more interesting. For instance, income elasticity of milk has decreased whereas that of milk derivatives has increased. Similarly, if we split Oil into its two main components, olive oil and mixed oil, the latter has a very low elasticity value while the elasticity of the former is close to one. Finally, Table C1 shows a certain order in the di¤erent sub-groups of red meat (Meat): ovine meat, followed by bovine meat and then the other types of meat.
Price elasticities
In most of the earlier works using Deaton's methodology on Tunisian consumption data, for instance the one by Ayadi et al. (1994) , estimations of many price elasticities did not always conform to theoretical expectations. One may account for this by observing that these elasticities are derived by making use of the spatial variation in prices in a single survey and not by following the households over time. In this work, adding a time dimension by means of di¤erent surveys is seen to produce much better results with all the own price elasticities becoming significant with the correct signs and readily 7 The products Pasta, Bread, Sugar, Oil and Can were subsidised by the ''Caisse Générale de Compensation'' from early 70's but they found their place in the household consumption only by the late 70's. In 1975 they still have high income elasticities. 8 All results concerning rural households are available with the authors upon request. interpretable values. Moreover, more than three quarters of the cross price elasticities are significant and of the correct order and have the expected signs based on economic theory. Table 5 shows the compensated price elasticities obtained under various hypotheses. Columns 2-5 report the values obtained assuming di¤erent price coe‰cients for di¤erent surveys which leads to using each survey separately. Since a good number of these values are insignificant, of the wrong sign or hard to interpret in economic terms, their changes over time are even more di‰cult to explain. For instance, price elasticities of cereals and milk are high compared to those of oil and meat (when the latter are of the right sign)9.
Going to the next three columns of Table 5 , which report results of pooled estimation under hypotheses A, B and C respectively, it can be seen that hypotheses B and C (variable coe‰cients) seem to o¤er a better performance than hypothesis A (constant coe‰cients), with the results of B and C being very close to each other. Let us recall that hypothesis A was clearly rejected against B and C (Tests 1 and 2, Table 3 ) and hence it is expected that its results would be poorer than those of B and/or C. If we examine the plausibility of their values, we have for instance an elasticity less than 1 for an essential item like Cereals and greater than one for olive oil and red meat which can be considered as ''luxury'' or non-essential goods and hence price elastic. Though a few positive own price elasticities are obtained under these assumptions, they are not statistically significant. The only positive and significant value is for Misc which is a mixture of all the goods not included in the other categories with a composite price index and hence its demand reaction is unpredictable. Let us add that Sugar, Pasta and Bread are perfectly homogeneous products (with no quality e¤ect) and their prices, arbitrarily fixed by the gov- 9 Similar results were reported by Deaton (1990) who found the value of own price elasticity of rice greater than 1 in Indonesia where it is an essential commodity.
ernment, are much less than their cost prices10, which may explain their nonsignificant own price elasticities and/or the price-inelasticity when it is significant. Among the di¤erent types of meat, we observe that red meat (ovine and bovine, (Meat)) is more elastic than white meat (chicken and fish, (Chicken)) with respect to their own prices. We may recall that the former was also more income elastic than the latter. Similarly between fruits and vegetables, fruits are more own-price-elastic and income-elastic than vegetables. Now we go on to analyse and interpret the results concerning the two groups Oil and Milk which are formed of homogenous sub-groups but of different quality. The category Milk is composed of milk on the one hand, which is subsidised at the production level and whose price is fixed by the government, and milk derivatives on the other hand, whose prices are fixed by the producer subject to approval by the Ministry. These are much higher than those of milk (about four times). The relatively low values of the price elasticities of this group, in spite of a high income elasticity reflect the dominance of the product ''milk'' within the group. The item Oil comprises two types of oils. The first one, a mixed oil, was introduced by the ''Caisse Générale de Compensation'' in the early 70's and its price is arbitrarily fixed by the State. The second component is olive oil whose price fluctuates from season to season depending on the production and availability of the product. Unlike the milk group, Oil group as a whole has a high own price elasticity as the consumption of olive oil accounts for a large part in the total consumption of the group; in fact it was entirely only olive oil in 1975.
Results obtained using rural data lead to the same conclusions as those from urban data with the exception that strangely enough, the items Pasta and Bread have own-price elasticities greater than one.
The most interesting empirical results, in our opinion, concern the crossprice elasticities presented in Table C2 , Appendix C and summarised in Tables 6 and 7. Two important features of these results are the following: (i) a high percentage of significant coe‰cients and (ii) a high degree of conformity of their signs to theoretical and intuitive expectations.
Regarding the first point, we note that (see Table 6 ) introducing the time dimension has resulted in more than 60% of the values becoming significant whatever be the assumption concerning the variability of coe‰cients over time; this figure never exceeded 40% while using individual surveys. Further, Hypotheses B and C yield even greater and similar values (79% and 82% respectively). The same trend is observed for rural households.
Coming to the expected signs of cross price elasticities, though there is always a subjective element involved in the discussion, we decided to choose certain key products for which the nature of inter-relations can be predicted without much ambiguity and confront our intuitive expectations with the results obtained.
In particular, one can reasonably postulate the following pairs (or groups) of foods to be substitutes: (a) cereal based products Pasta, Bread, Cereals, (b) the two types of meat Meat and Chicken, (c) fresh vegetables (Vegetables) and canned vegetables (Can) and (d) fish (Chicken) and canned fish (Can) . Similarly the following foods may be complements: (i) cereals and meats, (ii) cereals and vegetables.
We represent in the second column of Table 7 the expected signs of cross- 
* The signs reported in columns 3 to 9 are those of significant elasticities, blanks indicating non significant ones.
price elasticities for the products mentioned above11 and in the remaining columns of the same table the actual signs obtained in the various estimations.
Comparing each of columns 3 to 9 to the second one, we note that the models based on Hypotheses B and C seem to outperform A once again, and between B and C there is not much di¤erence in the conclusions. Thus combining the observation that calculating di¤erent price elasticities for di¤erent surveys results in many of the values being not significant and/or of the wrong order of magnitude, with the observation that better estimates are obtained with pooled estimation taking into account the time variation in certain coe‰cients, we can say that the latter alternative seems to be more suitable to our study.
Unit value equations (quality e¤ects)
Finally, a brief look at the quality e¤ects estimated by our model. Observing Table 8 below, we note that homogeneous products like Bread, Sugar and Pasta have a very small quality e¤ect less than 0.025. Other products like Milk, 11 These are just a few possible combinations chosen to illustrate our point; other interesting observations may have a certain appeal, for instance chicken and fish (Chicken) are found to be substitutes for vegetables or fruits and vegetables are substitutes of each other and so on.
Vegetables, Chicken and Fruit have values that are three to six times the previous one. Looking at their evolution over time we can say that they increased until 1985 and there is a general decrease in 1990.
Conclusion
This paper presents a methodological extension of Deaton's model for estimating price elasticities by combining Tunisian data from several surveys to improve the inter-cluster variability of unit values which is one of the key elements used in the derivation of these elasticities. Since these surveys cover a period of 15 years, we have allowed for structural changes in consumption patterns that may have occurred over time. This is done by postulating that certain response coe‰cients of the basic model vary from one survey to the other, which is confirmed by the conclusions of various tests designed for this purpose. Above all, the own price and cross price elasticities calculated using appropriate estimates of the extended model are satisfactory both from the economic and statistical points of view. Thus they represent reliable information that can be used by economic policy makers.
Appendix B: A brief description of Deaton's quality model
The unit value of a category i, UV i , defined as the expenditure x i on the item divided by the quantity consumed q i , can be written as a product of two components: the price p i and the quality n i . Thus we have
Following Deaton's (1987) definition of quality and assuming weak separability of preferences among di¤erent groups, one derives
where d ij denotes the Kronecker delta. Deriving equation (B2) with respect to ln p j yields:
Using the fact that12 12 Note that q ln UV i q ln x ¼ q ln n i q ln x as q ln p i q ln x ¼ 0 and under the separability assumption a change in x acts only through its e¤ect on
or in the notation of our model (1) and (2) b and the matrix of price elasticities
where in general DðvÞ denotes a diagonal matrix having the elements of vector v as the diagonal.
Appendix C Pooling surveys in the estimation of income and price elasticities
